Abstract:
The Oxidative stress is the cause of several neurodegenerative diseases, such as Alzheimer's disease (AD)1) and Parkinson's disease (PD) 2-4), as well as pathological changes which occur in ischemia and reperfusion injury5). Oxidative stress is the result of an imbalance in pro-oxidant/antioxidant homeostasis that leads to the generation of toxic reactive oxygen species (ROS). The ROS attack lipids and proteins, resulting in cell injury. Many attempts have been made to use natural6-8) and synthetic 10) antioxidant molecules to protect against neuronal damage. A dihydrobenzofuran derivative, A-3922 is similar in structure to vitamin E, but has a dihydrobenzofuran structure instead of a chromane ring. It is thought that by substituting -OH with -NH2, dihydrobenzofuran has a greater antioxidant effect compared with vitamin E. Dhhydrobenzofuran derivatives protect the brain and coronary artery from ischemia and reperfusion injury 11.12) and have antioxidant activities and an inhibitory effect Hydroperoxide (H202), a major ROS, is known to cause lipid peroxidation and DNA damage in cells 18) . It is possible that H2O2 is one of the causes of neurotoxicity in cerebral ischemia 19) , and in the etiology of AD and PD 20) . In vitro, H2O2 is able to induce injury in PC12 cells 6-1o 21) . In this study, we examined the effect of A-3922, a dihydrobenzofuran derivative, on H202-induced PC12 cell injury. Analysis of Cellular injury Cell injury was assessed by measuring the release of LDH into the culture medium. After 24 h incubation in phenol-red-free medium, 10 jiL of medium was collected and transferred to a 96-well plate (Costar', Coming). LDH activity was determined using the LDH assay kit and by measuring absorbance at 570 nm. LDH activity in each sample was expressed as percent of activity in control supernatants (without H2O2 or A-3922 exposure). Effect of A-3922 pretreatment on H202-induced cell injury 
Discussion
In this study, H202-induced PC12 cell injury was prevented by the dihydrobenzofuran derivative, A-3922.
The addition of H2O2 to PC12 cells initiates the Fenton reaction in which H2O2 reacts with iron salts (Fe2) +and other organic molecules, and generates hydroxyl radicals (OH'). Hydroxyl radicals attack endoplasmic reticulum and mitochondrial membrane lipid, undergoing a single electron reduction and oxygenation to produce lipid peroxide, initiating a damaging chain reaction in the membrane. As a result of membrane damage, LDH is released into the medium. Therefore, an increase in LDH release is an indicator of PC12 cell injury and probably cell death. H2O2 is often used to investigate the mechanism of ROSinduced cell death. H202-treated PC12 cells show apoptotic changes including activation of caspase-3 23). H2O2 may modify the molecules attached and/or integrated in the membrane, which triggers apoptotic signals and cell death. Mosley et al suggested that neuroinflammatory processes play a significant role in the pathogenesis of PD 24). Mononuclear phagocyte inflammatory responses damage the blood brain barrier, increase oxidative stress and release neurotoxic factors. The neuronal injury signals enhance oxidative stress, generate protein adducts 25), lipid peroxidation 26) and DNA adducts 27-29) and lead to further neuronal damage and neuronal death. There is abundant biochemical and histological evidence for oxidative stress in PD which includes increased levels of carbonyl and nitrotyrosin protein modifications, lipid peroxidation, DNA damage, and reduction of glutathione and ferritin 30). Additionally, glutathione (GSH) content in the substantia nigra pars compacta of PD patients is decreased by 40-50%, but not in other regions of the brain, nor in age-matched controls or in patients with other diseases affecting dopaminergic neurons [31] [32] [33] Therefore, anti-inflammatory or anti-oxidant therapies might provide protection against neuroinflammation and consequent neurodegeneration in PD. In this study, H202-induced injury in PC12 cells pretreated with 10 iM A-3922 (Condition iii) was decreased by 89%, and AMVN-induced lipid peroxidation of PC12 cells decreased to 87% when the cells were pretreated with 10 iM A-3922. This suggests, A-3922 may act like a vitamin E, as a chain-breaking antioxidant in the membranes. Additionally, A-3922 was a more effective antioxidant at a concentration of 1 )iM (62% inhibition) than vitamin E (44% inhibition) in levofloxacin and blue LED light exposure induced retinal lipid peroxidation 16) .
Currently, a radical scavenger, pramipexole is used in the treatment of PD 36-38) It is a dopamine D2/D3 receptor agonist that exerts a protective effect against oxidative stressinduced PC12 cell death in part through inhibition of JNK and p38 MAP kinase10). The mechanism (s) by which A-3922 has a protective effect against H202-induced PC12 cell injury are unclear. However, the pramipexole-like antioxidant activity of A-3922 makes it a candidate for inclusion in a combination drug treatment to protect against neuroinflammation and neurodegeneration in PD.
